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(54) DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To contrive a miniaturization of a display device and a lightening of the 
device by a method wherein a semiconductor integrated circuit equivalent to a stick 
crystal circuit is mechanically bonded on the stick crystal substrate of the 
substrates of the device and after the electrical connection of the integrated circuit 
with an electric circuit is completed, the stick crystal substrate only is removed 
from the device. 

CONSTITUTION: A display device is formed into a structure, wherein the device is 
provided with an electric circuit 5, a first substrate 1 having a slender 
semiconductor circuit 2, which is electrically connected with the circuit 5 and has 
TFTs 12 and 13, and a second substrate 16 and a transparent conductive film on 
the substrate 1 6 is made to oppose to the surface formed with an electrical wiring 4 
of this substrate 1. The circuit 2 is one that its length is roughly equal to the length 
of one side of the display surface (that is, a matrix) of the device like the length of a stick crystal circuit and the 
circuit 2 formed on other substrate other than the first and second substrates of the device is separated from 
the other substrate and is mounted on the substrate 1. In such the structure, a deforming stress due to the 
thermal expansion of the substrates is applied uniformly to the whole circuits and it is avoided that the stress 
concentrates only on a specified place and a defect is generated in the device. 
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. * NOTICES * 
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damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electric wiring formed on the 1st substrate, and the semiconductor integrated circuit 
which is connected to this electric wiring and has a thin film transistor, It has the transparence electric 
conduction film on a front face, and has the 2nd substrate with which said transparence electric 
conduction film was countered and prepared in the electric wiring of the transparence electric 
conduction film on said 1st substrate. Said semiconductor integrated circuit The display characterized 
by exfoliating and equipping said 1st substrate with what was produced on other substrates equally to 
an outline and die length of one side of the screen of a display. 

[Claim 2] The 1st electric wiring of two or more transparence electric conduction film prolonged in the 
1st direction formed on the 1st substrate, it connects with this 1st electric wiring — having — a thin 
film transistor — having — said 1st direction — an outline — with the 1st semiconductor integrated 
circuit prolonged in the 2nd perpendicular direction The 2nd electric wiring of two or more transparence 
electric conduction film prolonged in the 2nd direction formed on the 2nd substrate, So that may 
connect with this 2nd electric wiring, it may have a thin film transistor, it may have the 2nd 
semiconductor integrated circuit prolonged in said 1st direction and said the 1st electric wiring and 2nd 
electric wiring may counter It is the display which a substrate is arranged and is characterized by for 
said 1st and 2nd semiconductor integrated circuits exfoliating, and equipping said 1st and 2nd substrates 
with what was produced on other substrates, respectively. 

[Claim 3] Two or more 1st electric wiring which was formed on the 1st substrate and which is prolonged 
in the 1st direction, it connects with this 1st electric wiring — having — a thin film transistor — having 
— said 1st direction — an outline — with the 1st semiconductor integrated circuit prolonged in the 2nd 
perpendicular direction Two or more 2nd electric wiring which was formed on the 1st substrate and 
which is prolonged in the 2nd direction, The 2nd semiconductor integrated circuit which is connected to 
this 2nd electric wiring, has a thin film transistor, and is prolonged in said 1st direction, So that it may 
have the 2nd substrate which has the transparence electric conduction film on a front face and the 1st 
and 2nd electric wiring of said 1st substrate and the transparence electric conduction film of said 2nd 
substrate may counter it It is the display which a substrate is arranged and is characterized by ****** 
which said 1st and 2nd semiconductor integrated circuits exfoliate what was produced on other 
substrates, and equips said 1st substrate. 

[Claim 4] The display characterized by the 1 st substrate being plastics at least in claim 1 thru/or 3. 
[Claim 5] The display characterized by preparing a liquid crystal ingredient between the 1st substrate 
and the 2nd substrate in claim 1 thru/or 3. 

[Claim 6] The display with which the electrode of a conductive oxide is characterized by being prepared 
in this semiconductor integrated circuit side in claim 1 thru/or 3 at the part by which this 
semiconductor integrated circuit is connected with electric wiring. 

[Claim 7] The display characterized by the 2nd substrate existing in perpendicularly [ of a 
semiconductor integrated circuit ] it prepared on the 1st substrate in claim 1 thru/or 3. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention aims at obtaining the fashionable display which enlarged area 
occupied to the substrate of a display by having mounted the semiconductor integrated circuit for a 
drive effectively especially about the display of passive matrix molds, such as a liquid crystal display, or 
a active-matrix mold. 
[0002] 

[Description of the Prior Art] As an indicating equipment of a matrix mold, the structure of a passive 
matrix mold and a active-matrix mold is known, the electric wiring (low wiring) of the stick-shape of a 
large number made in the transparence electric conduction film etc. in the passive matrix mold on the 
1st substrate — a certain direction — forming — a 2nd substrate top — the electric wiring on said 1st 
substrate — an outline — the electric wiring (column wiring) of the same stick-shape as a perpendicular 
direction is formed. And a substrate is arranged so that the electric wiring on both substrates may 
counter. 

[0003] If the opto electronics material from which translucency, and a light reflex and dispersion nature 
change is prepared by ************ like a liquid crystal ingredient between substrates and 
************ w j|| b e impressed between low wiring of the arbitration of the 1st substrate, and column 
wiring of the arbitration of the 2nd substrate, the translucency of the crossing part, a light reflex, 
dispersion nature, etc. can be chosen. Thus, a matrix display becomes possible. 

[0004] In a active-matrix mold, a multilayer-interconnection technique is used on the 1st substrate, low 
wiring and column wiring are formed, a pixel electrode is prepared in the part which this wiring intersects, 
active components, such as a thin film transistor (TFT), are prepared in a pixel electrode, and it 
considers as the structure which controls the potential and the current of a pixel electrode. Moreover, 
the transparence electric conduction film is prepared also on the 2nd substrate, and a substrate is 
arranged so that the pixel electrode of the 1st substrate and the transparence electric conduction film 
of the 2nd substrate may counter. 

[0005] Anyway, the substrate was chosen by the process. For example, in especially the passive matrix 
mold that does not have a complicated process besides forming the transparence electric conduction 
film, etching this and forming the Law Callum circuit pattern, plastics was sufficient as the substrate in 
addition to glass. In the active-matrix mold with the need of having a on the other hand comparatively 
hot membrane formation process, and avoiding movable ion, such as sodium, the very low glass 
substrate of alkali concentration needed to be used as a substrate. 
[0006] 

[Problem(s) to be Solved by the Invention] Anyway, in the conventional matrix mold display, the 
semiconductor integrated circuit (it is called a circumference drive circuit or a bar circuit) for driving a 
matrix needed to be attached except the special thing, the former — this — tape automated bonding 
(TAB) — law and a chip-on glass (COG) — it has been made by law. However, since the scale of a 
matrix was a large-scale thing which also amounts to several 100 lines, there were also very many 
terminals of an integrated circuit, and since the receiving driver line was rectangle-like an IC package 
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and a semiconductor chip, it became so large that the area of a circumference part cannot be 
disregarded from the need of taking about wiring, as compared with the display screen in order to 
connect these terminals with the electric wiring on a substrate. 

[0007] As an approach of solving this problem, a driver line is formed on a substrate with almost same 
long and slender extent as one side of a matrix (it is called a stick or stick crystal), and the method of 
connecting this to the terminal area of a matrix is indicated by JP,7-14880,A. As a driver line, it comes 
out enough with extent width of face of about 2mm, and such arrangement is attained by a certain thing. 
For this reason, most substrates were able to be used as the display screen. 

[0008] Of course, in this case, since a circuit cannot be formed on a silicon wafer, it is necessary to 
form on a glass substrate etc. by what has a big area of a matrix. Therefore, the active element used for 
a semiconductor circuit is TFT. 

[0009] However, about stick crystal, the thickness of the substrate of a driver line caused trouble to the 
miniaturization of the whole display. For example, it is possible by optimizing the class and process of a 
substrate to set thickness of a substrate to 0.3mm from the need of making a display thinner. However, 
when the thickness of stick crystal is difficult for being referred to as 0.5mm or less from the 
reinforcement needed by the production process and makes a substrate rival as a result, stick crystal 
will come out of it 0.2mm or more. 

[0010] Moreover, when the classes of substrate of stick crystal and a display differed, the defect might 
arise in the circuit for the reasons of the difference in thermal expansion etc. This problem was 
remarkable when the plastic plate was especially used as a substrate of an indicating equipment. 
Because, as a substrate of stick crystal, it is because it is substantially impossible from a heat-resistant 
viewpoint to use plastics. This invention solves the problem which was holding such stick crystal, and 
aims at much more small and lightweightHzation of a display. 
[0011] 

[Means for Solving the Problem] After this invention pastes up mechanically a semiconductor integrated 
circuit equivalent to stick crystal on the substrate of an indicating equipment and completes electric 
connection, it is characterized by carrying out thin shape-ization of a driver line part by removing only 
the substrate of this stick crystal. With such structure, the flow stress by the thermal expansion of a 
substrate is applied to homogeneity at a circuit at large, therefore stress concentrates only on a 
specific part, and it is avoided that a defect occurs. 

[0012] As opposed to the field in which the electric wiring of the 1st substrate which has the long and 
slender semiconductor integrated circuit which the fundamental configuration of this invention is 
electrically connected to this with electric wiring, and has TFT was formed It is the indicating equipment 
of the structure where the transparence electric conduction film of the 2nd substrate which has the 
transparence electric conduction film was made to counter a front face. Like the stick crystal of JP.7- 
14880.A said semiconductor integrated circuit [0013] which exfoliates and equips said 1st substrate with 
what was produced on other substrates equally to an outline and die length of one side of the screen 
(namely, matrix) of a display The 1st electric wiring of two or more transparence electric conduction film 
which is especially prolonged in the 1st direction in the case of a passive matrix mold, it connects with 
this — having — TFT — having — the 1st direction — an outline — with the 1st substrate which has 
the 1st long and slender semiconductor integrated circuit prolonged in the 2nd perpendicular direction It 
connects with the 2nd electric wiring of two or more transparence electric conduction film prolonged in 
the 2nd direction at this. The 2nd substrate which has TFT and has the 2nd semiconductor integrated 
circuit prolonged in said 1 st direction with the display arranged so that the 1 st electric wiring and 2nd 
electric wiring may counter The 1st and 2nd semiconductor integrated circuits exfoliate, and equip each 
substrate with what was produced on other substrates. 

[0014] Moreover, two or more 1st electric wiring which is prolonged in the 1st direction in the case of a 
active-matrix mold, it connects with this — having — TFT — having — the 1st direction — an outline - 
- with the 1st semiconductor integrated circuit prolonged in the 2nd perpendicular direction Connect 
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with two or more 2nd electric wiring prolonged in the 2nd direction at this, and it has TFT. The 1st 
substrate which has the 2nd semiconductor integrated circuit prolonged in the 1st direction so that the 
1st and 2nd electric wiring of the 1st substrate and the transparence electric conduction film of the 2nd 
substrate may counter the 2nd substrate which has the transparence electric conduction film on a front 
face With the arranged display, the 1st and 2nd semiconductor integrated circuits exfoliate, and equip 
the 1st substrate with what was produced on other substrates, 

[001 5] Generally the approach (or the original substrate is removed after pasting other substrates) of 
forming the semiconductor integrated circuit which has TFT on other substrates, exfoliating this, and 
pasting up on other substrates is learned as one of the SOI (silicon on insulator) techniques, and the 
well-known technique of Patent Publication Heisei 6-504139 or others or a technique which is used in 
the following examples should just be used for it. 

[0016] If the example of the cross section of the display of this invention is shown, it will become like 
drawing 1 R> 1 . Drawing 1 (A) is seen for a comparatively small scale factor. Right-hand side shows the 
matrix section 8 for the driver line section 7 in which, as for the left of drawing, the semiconductor 
integrated circuit was prepared again. On a substrate 1, the pattern of the electric wiring 4 made with 
ingredients, such as ****, such as transparence, is formed, and a projection (bump) 6 is formed with an 
ingredient still like gold. On the other hand, a semiconductor integrated circuit 2 is the thing of thickness 
comparable as TFT substantially, forms the electrode 5 in the connection part at this with the ingredient 
into which contact resistance is not changed by oxidization like a conductive oxide, and contacts this by 
the bump 6. And since it fixes mechanically, resin 3 is enclosed between a semiconductor integrated 
circuit 2 and a substrate 1 . ( Drawing 1 (A)) 

[0017] Drawing 1 (B) expanded the contact section surrounded by the dotted line among drawing 1 (A). 
A sign shows the same object as drawing 1 (A). Furthermore, drawing 1 (C) expanded the part 
surrounded by the dotted line of drawing 1 (B). That is, a semiconductor integrated circuit serves as the 
structure where the N channel mold TFT (12) and the P channel mold TFT (13) were inserted by the 
passivation film 15, such as the substrate insulator layer 11, the layer insulation object 14, or silicon 
nitride. ( Drawing 1 (B), drawing 1 (C)) 

[0018] Usually, although oxidization silicon is used as substrate film 11 at the time of forming a 
semiconductor integrated circuit, since moisture resistance etc. is inferior so then, it is also possible to 
pile up the opposite substrate 16 on a circuit separately, if the thickness of a semiconductor circuit and 
its contact section is thinner than the thickness between substrates of liquid crystal as shown in 
drawing 3 although the passivation film must be prepared on it. In that case, since the sealing 
compounds 17, such as an epoxy resin, perform liquid crystal closure (seal) processing and the liquid 
crystal ingredient 18 is filled with the outside of the driver line section 7 among substrates 1 and 16, 
movable ion etc. does not need to invade into the liquid crystal display and EQC which are indicated by 
JP,5-66413,A from the exterior, and it is not necessary in them to prepare the passivation film specially 
on it. ( Drawing 3 ) 

[0019] Moreover, the amount of jointing diffuses a conductive particle like the golden grain 9 other than 
the approach using a bump, and you may make it acquire electric contact by this about a contact part, 
as shown in drawing 1 (D). The diameter of a particle is good to make it a little larger than spacing of a 
semiconductor integrated circuit 2 and a substrate 1 . ( Drawing 1 (D)) 

The outline of such production sequence of a display is shown in drawing 2 . Drawing 2 shows the 
production procedure of the display of a passive matrix mold. First, many semiconductor integrated 
circuits 22 are formed on the suitable substrate 21. ( Drawing 2 (A)) 

[0020] And this is divided and the stick crystal 23 and 24 is obtained. The obtained stick crystal is good 
to test an electrical property, before moving to the following process, and to sort out to an excellent 
article and a defective. ( Drawing 2 (B)) 

Next, the field in which the circuit of the stick crystal 23 and 24 was formed is pasted up on the field 26 
in which the pattern of wiring by the transparence electric conduction film of the different substrates 25 
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and 27 was formed, respectively, and 28, and electric connection is taken. ( Drawing 2 (C), drawing 2 (D)) 
[0021] Then, with a SOI technique, the substrate of the stick drivers 23 and 24 is stripped and it leaves 
only semiconductor integrated circuits 29 and 30 on the field 26 of said substrate, and 28. ( Drawing 2 
(E), drawing 2 (F)) 

A passive matrix mold display is obtained by opposing the substrate obtained by doing in this way by the 
last. In addition, a field 26 means the field of the direction in which the reverse field of a field 26, i.e., a 
circuit pattern, is not formed ( drawing 2 (G)). 

[0022] In the above-mentioned case, low stick crystal (stick crystal for driver lines which drives low 
wiring), and column stick crystal (stick crystal for driver lines which drives column wiring) were cut down 
from the same substrate 21, but it cannot be overemphasized that you may start from another 
substrate. Moreover, although drawing 2 showed the example of a passive matrix mold indicating 
equipment, it cannot be overemphasized that a active-matrix mold indicating equipment can be 
performed similarly. Furthermore, an ingredient like a film was shown in the example, when formed as a 
substrate. 
[0023] 
[Example] 

[Example 1] This example shows the outline of the making process of one substrate of a passive matrix 
mold liquid crystal display. This example is explained using drawing 4 and drawing 5 . The outline of the 
process which forms a driver line on stick crystal is shown in drawing 4 . Moreover, the outline of a 
process of mounting stick crystal in the substrate of a liquid crystal display is shown in drawing 5 . 
[0024] First, the sili con film 32 with a thickness of 3000A was deposited as stratum disjunctum on the 
glass substrate 31. What is necessary is just to deposit it by the approach of mass-producing, since it is 
etched in case the silicon film 32 separates the circuit and substrate which are formed on it and it is 
hardly made into a problem about membraneous quality. Furthermore, the silicon film may be amorphous 
or crystallinity is sufficient as it. 

[0025] moreover, a glass substrate — Corning 7059 — said — 1737 and the NH techno glass NA45 — 
said — what is necessary is just to use the non-alkali or low alkali glass of 35 and Nippon Electric Glass 
OA2 grade, and quartz glass Since the area used for one liquid crystal display in this invention is very 
small although the cost poses a problem when using quartz glass, the cost per unit is fully small. 
[0026] On the silicon film 32, the oxidation silicon film 33 with a thickness of 5000A was deposited. 
Since this oxidation silicon film turns into substrate film, sufficient cautions are required for production. 
And the crystalline island-like silicon fields (silicon island) 34 and 35 were formed by the well-known 
approach. Although the thickness of this silicon film influenced the property of the semiconductor circuit 
to need greatly, generally its thinner one was desirable. In this example, it could be 400-600A. 
[0027] Moreover, in order to obtain crystalline silicon, the approach (the laser annealing method) of 
irradiating strong light, such as laser, and the approach (solid phase grown method) of carrying out solid 
phase growth by heat annealing are used for an amorphous silicon. If catalyst elements, such as nickel, 
are added to silicon so that it may be indicated by JP, 6-2441 04.A in case a solid phase grown method is 
used, crystallization temperature is lowered and annealing time amount can be shortened. Furthermore, 
laser annealing of the silicon made to crystallize with a solid phase grown method may be once carried 
out like JP,6-318701,A. It should just determine whether which approach is adopted by the property of a 
semiconductor circuit, heat-resistant temperature of a substrate, etc. which are needed. 
[0028] Then, the gate dielectric film 36 of oxidation silicon with a thickness of 1200A was deposited with 
the plasma-CVD method or the heat CVD method, and a gate electrode and wiring 37 and 38 were 
further formed with crystalline silicon with a thickness of 5000A. gate wiring — metals, such as 
aluminum, and a tungsten, titanium, — or those silicides are sufficient, furthermore — the case where a 
metaled gate electrode is formed — JP,5-267667,A — or — said — as indicated in 6-338612, the top 
face or side face may be covered with an anodic oxidation object. It should just determine from what 
kind of ingredient a gate electrode is constituted by the property of a semiconductor circuit, heat- 
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resistant temperature of a substrate, etc. which are needed. ( Drawing 4 (A)) 

[0029] Then, in self aryne, the impurity of N type and P type was introduced into the silicon island with 
means, such as the ion doping method, and the N type field 39 and the P type field 40 were formed. And 
the layer insulation object (oxidation silicon film with a thickness of 5000A) 41 was deposited with the 
well-known means. And the contact hole was punctured to this and the aluminium alloy wiring 41-44 
was formed. ( Drawing 4 (B)) 

[0030] Furthermore, the silicon nitride film 46 with a thickness of 2000A was deposited by the plasma- 
CVD method as passivation film on these, and the contact hole which leads to the wiring 44 of an output 
terminal at this was punctured. And the electrode 47 of an in DIUMU stannic acid ghost coat (1000A in 
ITO, thickness) was formed by the spatter. ITO is the conductive oxide of transparence. Then, the bump 
48 of gold with a diameter [ of about 50 micrometers ] and a height of about 30 micrometers was 
mechanically formed on the ITO electrode 47. Thus, the obtained circuit was divided in suitable 
magnitude and, therefore, stick crystal was obtained. ( Drawing 4 (C)) 

[0031] On the other hand, the electrode 50 was formed also in the substrate 49 of a liquid crystal 
display by ITO with a thickness of 1000A. In this example, the polyethylene ape file (PES) with a 
thickness of 0.3mm was used as a substrate of a liquid crystal display. And the pressure was applied to 
this substrate 49 and the substrate 31 of a stick driver was pasted up on it. At this time, an electrode 
47 and an electrode 50 are electrically connected by the bump 48. ( Drawing 5 (A)) 
[0032] Next, the adhesives 51 which mixed thermosetting organic resin were poured into the clearance 
between the substrates 49 of the stick crystal 31 and a liquid crystal display. In addition, adhesives may 
be applied on the surface of either, before sticking the substrate 49 of the stick crystal 31 and a liquid 
crystal display by pressure. 

[0033] And the electric connection between the stick crystal 31 and a substrate 49 and mechanical 
adhesion were completed oven ** of 120-degree C nitrogen-gas-atmosphere mind, and by processing 
for 15 minutes. In addition, the approach of carrying out actual adhesion of it, after testing whether 
electric connection is inadequate before perfect adhesion by the approach indicated by JP,7-14880,A 
may be adopted. ( Drawing 5 (B)) 

[0034] Thus, the processed substrate was left in the air current of the mixed gas of a 3 chlorination 
fluorine (CIF3) and nitrogen. Both the flow rates of a 3 chlorination fluorine and nitrogen were set to 
500sccm(s). Reaction pressure was set to 1 - 10Torr. Temperature was made into the room 
temperature. The property that halogenation fluorines, such as a 3 chlorination fluorine, etch silicon 
alternatively is known. On the other hand, if oxide (oxidization silicon and ITO) is hardly etched but 
aluminum also forms a stable oxide coat in a front face, since a reaction will stop in the phase, it is not 
etched. 

[0035] In this example, although the ingredients which may be invaded by chlorine trifluoride are stratum 
disjunctum (silicon) 32, the silicon islands 34 and 35, the gate electrodes 37 and 38, the aluminium alloy 
wiring 41-44, and adhesives 51, since ingredients, such as oxidation silicon, exist outside, they cannot 
reach chlorine trifluoride other than stratum disjunctum and adhesives. In fact, as shown in drawing 5 
(C), only stratum disjunctum 32 was etched alternatively and the hole 52 was formed. ( Drawing 5 (C)) 
[0036] Furthermore, when it passed, it was able to be etched completely, the base 53 of the substrate 
film could be exposed, and stratum disjunctum was able to separate the substrate 31 of stick crystal 
with the semiconductor circuit. Since etching stopped on the base of the substrate film in etching by 
the 3 chlorination fluorine, this base 53 was very flat. ( Drawing 5 (D)) 

Thus, formation of the semiconductor integrated circuit to one substrate of a liquid crystal display was 
ended. Thus, a liquid crystal display is completed using the substrate obtained. 
[0037] [Example 2] This example is related with the approach (the roll-to-roll method) of forming 
continuously a film-like passive matrix mold liquid crystal display. The production system of this example 
is shown in drawing 6 . What is necessary is just to use what was chosen from PES (polyethylene ape 
file), PC (polycarbonate), and polyimide as a substrate ingredient for obtaining a film-like liquid crystal 
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display. Since PET (polyethylene terephthalate) and PEN (polyethylenenaphthalate) were plastics of 
polycrystal nature, using was not appropriate for them into the liquid crystal ingredient which displays 
especially by polarization. 

[0038] The system shown in drawing 6 is divided roughly into the flow (under drawing) which produces 
the substrate with which the color filter was prepared as a substrate which constitutes a liquid crystal 
electro-optic device, and the flow (on drawing) which produces the opposite substrate. First, the making 
process of a color filter side substrate is explained. 

[0039] The color filter of three colors of RGB is formed in the front face by print processes at the film 
currently rolled round by the roll 71. Formation of a color filter breaks with 3 sets of rolls 72. In addition, 
this process is unnecessary when the liquid crystal display to produce is monochrome. (Process "color 
filter printing") 

[0040] Furthermore, an overcoat agent (flattening film) is formed print processes with a roll 73. An 
overcoat agent is for carrying out flattening of the front face which became irregularity by formation of a 
color filter. What is necessary is just to use the resin ingredient which has translucency as an ingredient 
which constitutes this overcoat agent. (Process "overcoat agent (flattening film) printing") 
Next, a low (column) electrode is formed in the pattern needed by print processes using a roll 74. 
Formation of the electrode by these print processes is performed using conductive ink. (Process 
"electrode formation") 

[0041] Furthermore, the orientation film is burned and hardened by forming the orientation film by print 
processes (process "orientation film printing"), and passing a heating furnace 76 with a roll 75. (Process 
"orientation film baking") 

Furthermore, rubbing processing is performed on the front face of the orientation film by passing a roll 
77. In this way, orientation processing is completed. (Process "rubbing") 

[0042] Next, by equipping with stick crystal on a substrate (process "stick wearing"), and passing a 
heating furnace 79 with an application device 78, adhesives harden and adhesion is completed. (Process 
"adhesive setting") 

In this example, since stratum disjunctum used silicon like the example 1 next, by the 3 chlorination 
fluorine chamber 80 (chamber in which carries out a differential pumping and it was made for a 3 
chlorination fluorine not to leak outside), it etches stratum disjunctum and, therefore, exfoliates the 
substrate of stick crystal. (Process "stick exfoliation") 

[0043] Then, from the spacer sprinkler 81, on a film substrate, a spacer is sprinkled (process "spacer 
spraying") and a sealant is formed by print processes using a roll 82. A sealing compound is for making it 
liquid crystal not have between the substrates of a pair to leakage appearance in order to paste up the 
substrates which counter. In addition, in this example, it considered as structure (indicated by JP,5- 
6641 3,A) to which the seal of the exterior of a semiconductor integrated circuit is carried out like 
drawing 3 by making thickness of a semiconductor circuit thinner than between liquid crystal substrates. 
(Process "seal printing") 

[0044] Then, liquid crystal is dropped using liquid crystal dropping equipment 83, and a liquid crystal 
layer is formed on a film substrate. In this way, a color filter side substrate is completed. The above 
process advances continuously, when each roll rotates. Next, the making process of an opposite 
substrate is shown. On the film substrate sent out from the roll 61, a column (low) electrode is formed 
with a roll 62 at a predetermined pattern. (Process "electrode formation") 

The orientation film is burned and hardened by forming the orientation film by print processes (process 
"orientation film printing"), and furthermore, passing a heating furnace 64 with a roll 63. (Process 
"orientation film baking") 

[0045] Then, orientation processing is performed by making a roll 65 pass a film substrate. (Process 
"rubbing") 

Next, adhesives harden by equipping with stick crystal on a substrate (process "stick wearing"), and 
passing a heating furnace 67 with an application device 66. (Process "adhesive setting") 
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Furthermore, the substrate of stick crystal is exfoliated by the 3 chlorination fluorine chamber 68. 
(Process "stick exfoliation") 

[0046] The film substrate which passed through the above processing is sent to the following roll 84 via 
a roll 69. With a roll 84, a color filter side substrate and an opposite substrate are stuck, and it considers 
as a cel. (Process "a eel group") 

Then, by heating in a heating furnace 85, a sealant is made to harden and the lamination of substrates is 
completed. (Process "sealing-compound hardening") 

A film-like liquid crystal display is completed by furthermore cutting in a predetermined dimension by the 

cutter 86. (Process "a minute stage") 

[0047] 

[Effect of the Invention] ****** 7 variation is possible, concerning the class of substrate of an 
indicating equipment, thickness, and magnitude at this invention. For example, as shown in the example 2, 
the liquid crystal display of the shape of a very thin film can also be obtained. In this case, a display may 
be stuck according to a curved surface. Furthermore, as a result of easing constraint of the class of 
substrate, like a plastic plate, it is light and a strong shock-proof ingredient can also be used, and 
carrying nature also improves. 

[0048] Moreover, since the area which a driver line has chiefly is small, the degree of freedom of 
arrangement of a display and other equipments increases, since it is possible typically to push a driver 
line in a number mm [ around the screen / of pieces ] field, the display itself is very simple and it is the 
product which was rich in fashionability. The application range also spreads variously and, therefore, 
industrial worth of this invention is very high. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The cross-section structure of this invention is shown. 

[Drawing 2] The outline of the production approach of the display of this invention is shown. 
[Drawing 3] The cross-section structure of the display of one example of this invention is shown. 
[Drawing 4] The making process of the stick crystal used for this invention is shown. 
[Drawing 5] The process which pastes up stick crystal on a substrate is shown. 
[Drawing 6] The continuous process system of a film liquid crystal display is shown. 
[Description of Notations] 

1 ... Substrate of Liquid Crystal Display 

2 ... Semiconductor Integrated Circuit 

3 ... Adhesives 

4 ... Electrode of Liquid Crystal Display 
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5 ... Electrode of Semiconductor Integrated Circuit 

6 ... Bump 

7 ... Driver Line Section 

8 ... Matrix Section 

9 ... Conductive Particle 

1 1 ... Substrate film 

12 ... N channel mold TFT 

13 ... P channel mold TFT 

14 ... Layer insulation object 

15 ... Passivation film 

16 ... Opposite substrate of a liquid crystal display 

17 ... Sealing compound 

18 ... Liquid crystal ingredient 

21 ... Substrate which forms stick crystal 

22 ... Semiconductor integrated circuit 

23 24 Stick crystal 

25 27 Substrate of a liquid crystal display 

26 28 Field in which the circuit pattern is formed 

29 30 Driver line moved on the substrate of a liquid crystal display 
26 ... Field contrary to the field in which the circuit pattern is formed 

31 ... Substrate which forms stick crystal 

32 ... Stratum disjunctum 

33 ... Substrate film 

34 35 Silicon island 

36 ... Gate dielectric film 

37 38 Gate electrode 

39 ... N type field 

40 ... P type field 

41 ... Layer insulation object 
42-44 Aluminium alloy wiring 

46 ... Passivation film 

47 ... Conductive oxide film 

48 ... Bump 

49 ... Substrate of a liquid crystal display 

50 ... Electrode of a liquid crystal display 

51 ... Adhesives 

52 ... Hole 

53 ... Base of the substrate film 



[Translation done.] 
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